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(54) MANUFACTURE OF LAMINATE CERAMIC ELECTRONIC COMPONENT, INK FOR 
INK JET USED THEREFOR AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To raise the productivity by 
peeling off a base film from a ceramic green sheet fixed 
to the base film, and forming a predetermined ink pattern 
by the ink jet method on the surface of the green sheet 
from which the base film is peeled off. 
SOLUTION: The method of manufacturing a laminate 
ceramic electronic component comprises the step of 
forming a ceramic green sheet 61 fixed to a base film 60, 
peeling off the base film 60 from the green sheet 61 to 
expose a base film surface 62, jetting ink drops 72 on 
this base film surface 62 by an ink jet apparatus to form 
a desired ink pattern 81 , laminating a desired number of 
ceramic green sheets 61 with the ink patterns 81 formed 
on the base film surfaces 62, and pressing them by a 
press 91 to form a ceramic green laminate, cutting the ceramic laminate into a desired shape, 
firing it and forming outer electrodes. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink for ink jet used for the manufacture approach of 
laminating ceramic electronic parts, such as a stacked type ceramic condenser used for various 
electronic equipment, and a laminating piezoelectric device, and this, and its manufacture approach. 
[0002] 

[Description of the Prior Art] That by which the manufacture approach of the conventional laminating 
ceramic electronic parts forms a direct electrode pattern by the ink jet approach on a ceramic student 
sheet at JP,58-50795,A is indicated. 

[0003] Moreover, in order to absorb the irregularity of an electrode pattern, what forms the ceramic 
pattern for a level difference dissolution in the top face of a ceramic student sheet by the ink jet 
approach is indicated by J~P,9-219339,A. 

[0004] Hereafter, the manufacture approach of the conventional laminating ceramic electronic parts is 
explained, referring to a drawing. 

[0005] Drawing 14 - drawing 16 are drawings explaining the ceramic student sheet formation which is 
the important section of the manufacture approach of the conventional laminating ceramic electronic 
parts. 

[0006] First, as shown in drawing 14 , a coater head 1 1 adjusts the ceramic slurry 3 which is filled up 
with the ceramic powder 2 on a base film 1, and becomes in predetermined thickness, and it sends out in 
a dryer 12. Under the present circumstances, the solvent component 4 evaporates from the ceramic 
slurry 3 within a dryer 12. 

[0007] Next, passage of the inside of a drier 12 forms the ceramic student sheet 21 which fixed to the 
base film 1, as shown in drawing 15 . The field of the irregularity by the detailed hole accompanying 
desiccation, hollow, and clearance between the solvent components 4 (not shown in this Fig.) is formed 
in the base film side 22 to which this ceramic student sheet 21 touches a base film 1, and the desiccation 
side 23 which counters. 

[0008] Next, as shown in drawing 16 , the ink drop 41 is ****(ed) from ink jet equipment 31 toward the 
desiccation side 23 of the ceramic student sheet 21, and the desired ink pattern 51 is formed. Under the 
present circumstances, if the ink drop 41 lands on the desiccation side 23 of the ceramic student sheet 
21, a part of solvent component in ink will absorb it inside the ceramic student sheet 21 . 
[0009] 

[Problem(s) to be Solved by the Invention] In order to form the ink pattern 51 formed by the 
conventional ink jet approach in the desiccation side 23 which has the irregularity of the ceramic student 
sheet 21 which fixed to the base film 1, when the ceramic student sheet 21 became thin, it had the 
technical problem that the defect by short-circuit etc. occurred. 

[0010] This invention solves the above-mentioned conventional technical problem, and even if a 
ceramic student sheet becomes thin, it aims at offering the ink for ink jet used for the manufacture 
approach of laminating ceramic electronic parts whose quality improved, and this, and its manufacture 
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approach. 
[001 1] 

[Means for Solving the Problem] From the ceramic student sheet fixed and prepared in the base film, 
this invention exfoliates this base film and forms a predetermined ink pattern in the base film side of 
said exfoliative ceramic student sheet by the ink jet approach. 
[0012] 

[Embodiment of the Invention] The process which exfoliates this base film from the ceramic student 
sheet which invention of this invention according to claim 1 fixed to the base film, and was prepared, 
After repeating the process which forms a predetermined ink pattern in the base film side of said 
exfoliative ceramic student sheet with ink jet two or more times, It is what carries out two or more sheet 
laminating of said ceramic student sheet in which this ink pattern was formed, forms a ceramic student 
layered product, cuts and calcinates in a predetermined configuration and forms an external electrode 
after that, even if it is high electrode ink and ceramic ink of hypoviscosity or a content solvent which are 
easy to sink into a printing hand-ed - ink and a solvent — sinking in - etc. - since the caused defect is 
obstructed, it has an operation that productivity improves. 

[0013] Invention according to claim 2 on moreover, the front face of the ceramic student layered product 
with an internal electrode which has an internal electrode inside at least The desiccation side of the 
ceramic student sheet which fixed to the base film is stuck by pressure. After exfoliating said base film 
and repeating the process which forms a predetermined ink pattern in the base film side of said 
exfoliative ceramic student sheet with ink jet two or more times from this ceramic student sheet, even if 
it is high electrode ink and ceramic ink of hypoviscosity or a content solvent which cut and calcinate in a 
predetermined configuration, form an external electrode after that, and are easy to sink into a printing 
hand-ed - ink and a solvent -- sinking in - etc., since the caused defect is obstructed It has an operation 
that productivity improves. 

[0014] Moreover, invention according to claim 3 forms at least the ceramic student layered product with 
an internal electrode which has an internal electrode inside on a pallet. On the front face of the field 
which touches said pallet of this ceramic student layered product with an internal electrode, and the field 
of the opposite side It is stuck by pressure so that the desiccation side of the ceramic student sheet which 
fixed to the base film may be touched. Said base film is exfoliated from the ceramic student layered 
product with an internal electrode which stuck this ceramic student sheet by pressure. The process which 
forms a predetermined ink pattern in the base film side of said exfoliative ceramic student sheet with ink 
jet 1 time or after forming two or more 1 st ceramic student layered product with an internal electrode 
repeatedly two or more times, It is what carries out two or more laminatings of this 1st ceramic student 
layered product with an internal electrode, forms the 2nd ceramic student layered product with an 
internal electrode, cuts and calcinates in a predetermined configuration and forms an external electrode 
after that. Since each process can be advanced in the condition of having fixed to the inner pallet, the 
difference in desiccation of ink or the rate of hardening can be absorbed in industrial engineering, and it 
has an operation that modification and an improvement of a production facility can be performed easily. 
[00 1 5] Invention according to claim 4 to moreover, the ceramic student layered product with an internal 
electrode which has an internal electrode inside at least while having a concave convex on the top face 
The ceramic student sheet with the auxiliary pattern correction section which fixed to the base film 
which has the auxiliary' pattern correction section which buries the concave convex of this ceramic 
student layered product with an internal electrode is stuck by pressure. Said base film is exfoliated from 
the ceramic student layered product with an internal electrode which has this ceramic student sheet with 
an auxiliary pattern. It cuts and calcinates, an external electrode is formed in the process which forms a 
predetermined ink pattern in the base film side of said exfoliative ceramic student sheet with ink jet, and 
a predetermined configuration after that, and it has an operation that the level difference of the ceramic 
student sheet at the time of a laminating is cancelable. 

[0016] Invention according to claim 5 to moreover, the ceramic student layered product with an internal 
electrode which has an internal electrode inside at least while having a concave convex on the top face 
The base film which fixed only the auxiliary pattern correction section which buries the concave convex 
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of this ceramic student layered product with an internal electrode is stuck by pressure. It is what 
exfoliates said base film from this base film with the auxiliary pattern correction section, cuts and 
calcinates at the process which forms a predetermined ink pattern in this field that exfoliated with ink 
jet, and a predetermined configuration, and forms an external electrode after that. It has an operation that 
generating of the irregularity resulting from the built-in electrode can be prevented. 
[001 7] Moreover, the process at which invention according to claim 6 forms a predetermined ink pattern 
in any of claims 1-5 or the base film side of the ceramic student sheet with which one publication 
exfoliated by the ink jet approach consists of a process which forms two or more predetermined ink 
patterns using the ink which changes with ink jet on the base film of said ceramic student sheet, and it 
has an operation that the irregularity generated on the top face of a ceramic student sheet can prevent. 
[0018] Moreover, the process at which invention according to claim 7 forms a predetermined ink pattern 
in any of claims 1-5, or the base film side of the ceramic student sheet with which one publication 
exfoliated with ink jet After forming the 1st predetermined ink pattern with ink jet on the base film of 
said ceramic student sheet, It consists of a process which forms the 2nd ink pattern with ink jet on the 
base film of said ceramic student sheet so that this 1st ink pattern may be covered, and it has an 
operation that generating of the irregularity of the top face of a ceramic student sheet can be prevented. 
[0019] Moreover, the process which invention according to claim 8 carries out two or more sheet 
laminating of the ceramic student sheet in which the ink pattern of any of claims I -5 or one publication 
was formed, and forms a ceramic student layered product After carrying out two or more sheet 
laminating of the ceramic student sheet in which the ink pattern was formed on the top face of a pallet 
and forming two or more 1st ceramic student layered products, It is the process which carries out the 
laminating of this 1st ceramic student layered product by two or more sheets, and forms the 2nd ceramic 
student layered product, and has an operation that productivity improves. 
[0020] Moreover, invention according to claim 9 consists of the resin . or the distributed material 
distributed by 60 or less % of the weight of one or more metal powder, and this metal powder with the 
or more 0.001 mean particle diameter of 3 micrometers or less distributed by an organic solvent or 
water, and this organic solvent or water, and has an operation of being hard to sink into the front face of 
a ceramic student sheet beyond the need. 

[002 1] Moreover, invention according to claim 10 consists of the resin or the distributed material 
distributed by or more 1 60 or less % of the weight of ceramic powder and this ceramic powder with the 
mean particle diameter of 5 micrometers or less distributed by an organic solvent or water, and this 
organic solvent or water, and has an operation that an excessive permeate lump can be prevented on the 
ceramic student sheet front face of ink. 

[0022] Moreover, since invention according to claim 11 comes to contain a water-soluble organic 
solvent according to claim 9 or 10 and can improve the wettability of various fine particles from a 
dispersion-medium side, it has an operation that the distributed stability of ink can be raised. 
[0023] Moreover, invention according to claim 12 has an operation that it comes to contain the 
hardenability resin hardened with heat according to claim 9 or 10, ultraviolet rays, and an electron ray 
0.1 or more % of the weight [ 2000 or less ], and the setting time of ink can be shortened. 
[0024] Moreover, invention according to claim 13 has an operation that ink discharge quantity can be 
stabilised |vhilejbeing able to acquire the distributed condition of only an initial complement more 
cheaply by coming to carry out distributed mixing and distributing with high pressure to the metal 
powder of very large particle size distribution, after mixing or more 1 60 or less % of the weight of 
metal powder in an organic solvent or water at least with the or more 0.001 mean particle diameter of 3 
micrometers or less and carrying out high-pressure distribution. 

[0025] Moreover, invention according to claim 14 has the operation which carried out long duration 
stability of becoming printable, without carrying out distributed mixing, coming to filter and degrading 
electrical characteristics instead of ink conventional color pigment type, after mixing ceramic or more 1 
60 or less % of the weight of powder with the mean particle diameter of 5 micrometers or less in an 
organic solvent or water at least and carrying out high-pressure distribution. 
[0026] Moreover, invention according to claim 15 has an operation that it comes to filter and can 



http://www4.ipdLinpit.go.jp/cgi-bin/tran_web_cgi__ejje 4/6/2007 



JP,2000- 182889, A [DETAILED DESCRIPTION] 



Page 4 of 1 1 



manufacture more cheaply, after mixing or more I 60 or less % of the weight of metal powder in an 
organic solvent or water at least by 3 micrometers or less of or more 0.001 mean diameters and carrying 
out distributed mixing with a bead mill. 

[0027] Moreover, invention according to claim 16 has an operation that it comes to filter and can 
manufacture more cheaply, after mixing ceramic or more I 60 or less % of the weight of powder by 5 
micrometers or less of mean diameters in an organic solvent or water at least and carrying out 
distributed mixing with a bead mill. 

[0028] (Gestalt 1 of operation) The manufacture approach of the laminating ceramic electronic parts in 

the gestalt 1 of operation of this invention is explained hereafter, referring to a drawing. 

[0029] Drawing explaining the process which forms an ink pattern in the ceramic student sheet whose 

drawin g 1 (a) is the important section of the manufacture approach of the laminating ceramic electronic 

parts in the gestalt 1 of operation of this invention, and drawing 1 (b) are drawings explaining the 

process which forms the ceramic student layered product which is this important section. 

[0030] First, the ceramic student sheet which fixed to the base film is formed according to the same 

process as a Prior art. 

[003 !] Next, as shown in drawing I (a), a base film 60 is exfoliated from the ceramic student sheet 61, 
and a base film side 62 is exposed. The surface roughness of this base film side 62 is formed in the same 
granularity as the surface roughness of the base film 60 which touches this base film side 62, is very 
small as compared with the desiccation side 63, and does not have a detailed hole, a hollow, and a 
clearance. 

[0032] Next, as shown in this drawing, inject the ink drop 72 with ink jet equipment 71 toward this base 
film side 62, it is made to adhere to a base film side 62, and the desired ink pattern 81 is formed. 
[0033] Next, as shown in dramngJL (b), a request of the ceramic student sheet 61 in which the ink 
pattern 81 was formed carries out a number-of-sheets laminating to a base film side 62, and from a top, 
it presses with press equipment 91, and unifies toward the bottom, and a ceramic student layered product 
is formed. 

[0034] After cutting and calcinating this ceramic student layered product in a predetermined 
configuration, an external electrode is formed in the last and laminating ceramic electronic parts are 
formed in it. 

[0035] The laminating ceramic electronic parts explained by the laminating ceramic electronic parts and 
the Prior art in a gestalt of this operation are compared taking the case of a stacked type ceramic 
condenser below. 

[0036] The stacked type ceramic condenser used for this comparison is what used the following 
conditions, and was compared. Thickness of a ceramic student sheet is set to 20 micrometers, the ink 
pattern formed in a ceramic "student sheet is used as an electrode ink pattern, two or more kinds of 
organic solvents which prevent the dissolution and expansion of a ceramic student sheet are mixed, and 
it forms in this using the ink which made altitude distribute nickel powder. It is a stacked type ceramic 
condenser using what cut the formed ceramic student layered product so that it might become the 
configuration of 1.1mm * 0.6mm. 

[0037] A laminating ceramic condenser is formed and the laminating ceramic electronic parts explained 
by the laminating ceramic electronic parts and the Prior art in a gestalt of this operation are compared, 
respectively. When thickness of a ceramic student sheet was set to 20 micrometers, since the electrode 
pattern was formed in the desiccation side of a ceramic student sheet, when the thing of a Prior art 
considered as a ceramic student layered product, it was able to carry out the laminating only of the 50 
sheets with the irregularity of an internal electrode. When investigated about the yield, it was 10% which 
was explained by the Prior art to the thing of the gestalt of this operation having been 90%. Moreover, 
when thickness of a ceramic student sheet was set to 100 micrometers, it was 80% which was explained 
by the Prior art to the thing of yield of the gestalt of this operation having been 95%. Furthermore, 
although many micro cracks before and behind a depth of 10 micrometers have detected in the 
desiccation side when the front face of a ceramic student sheet was observed with the laser type non- 
contact surface roughness plan etc., there was almost nothing to a base film side. Since this is in contact 
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with the base film side with the soft resin of a base film, it can prevent a micro crack. 

[0038] (Gestalt 2 of operation) The manufacture approach of the laminating ceramic electronic parts in 

the gestalt 2 of operation of this invention is explained hereafter, referring to a drawing. 

[0039] Drawing explaining the process which forms an ink pattern in the ceramic student sheet whose 

drawing 2 is the important section of the manufacture approach of the laminating ceramic electronic 

pails in the gestalt 2 of operation of this invention, drawing explaining the process which forms the 1st 

and 2nd ink pattern in the base film side of the ceramic student sheet whose drawing 3 is this important 

section, and drawing 4 are drawings explaining the process which forms the ceramic student layered 

product which is this important section. Here, the same thing as the gestalt 1 of operation attaches the 

same sign, and detailed explanation is omitted. 

[0040] The point which is different from the gestalt 2 of this operation, and the gestalt 1 of operation 
"The gestalt I of operation The ink drop 72 is injected with ink jet equipment 71 toward the base film 
side 62 of the ceramic student sheet 61 . "The process which is made to adhere to a base film side 62, and 
forms the desired ink pattern 81 ", two or more ink drops are injected with each ink jet equipment toward 
the base film side of a ceramic student sheet using the ink of a class. It is" thing which is made to adhere 
to a base film side and forms a desired ink pattern. 

[0041] As shown in drawing 2 , this process exfoliates a base film 60 from the ceramic student sheet 61, 
exposes a base film side 62, injects the 1st and 2nd ink drop 75 and 76 with the 1st and 2nd ink jet 
equipment 73 and 74 toward this base film side 62, is made to adhere to a base film side 62, and forms 
the 1st of a request, and the 2nd ink pattern 82 and 83. Under the present circumstances, as for the 1st, 
1st [ which are inserted in the 2nd ink jet equipment 73 and 74 ], and 2nd ink drop 75 and 76, ink 
differs, respectively. The 1st ink pattern 82 formed in a base film side 62 of this 1 st ink drop 75 is an 
electrode pattern used as an internal electrode. Moreover, the 2nd ink pattern 83 formed in a base film 
side 62 of the 2nd ink drop 76 is a pattern reversed with the 1st ink pattern 82, and is an auxiliary pattern 
which prevents the irregularity at the time of carrying out the laminating of the ceramic student sheet 61 
which has the 1st and 2nd ink pattern 82 and 83, and forming a ceramic student sheet. When this process 
is explained further in full detail, as shown in drawing 3 , it is the 1st and 2nd ink drop 75 and 76 (in this 
Fig.) about the 1st and 2nd ink jet equipment 73 and 74 to the base film side 62 of the ceramic student 
sheet 61 as an arrow head, it does not illustrate. If it moves making it inject, the 2nd pattern which is an 
auxiliary pattern can be formed in the base film side 62 which does not have the I st ink pattern 82 which 
is an electrode pattern, and this 1st ink pattern 82. 

[0042] Next, as shown in drawing 4 , after a request of the ceramic student sheet 61 in which the 1st and 
2nd ink pattern 82 and 83 was formed carrying out a number-of-sheets laminating to a base film side 62, 
and pressing with press equipment 91, unifying toward the bottom from a top, forming a ceramic student 
layered product and cutting and calcinating this ceramic student layered product in a predetermined 
configuration, an external electrode is formed and laminating ceramic electronic pails are formed. 
[0043] A laminating ceramic condenser is formed and the laminating ceramic electronic parts explained 
by the laminating ceramic electronic parts and the Prior art in a gestalt of this operation are compared, 
respectively. Here, the stacked type ceramic condenser explained by the Prior art shall not form the 2nd 
ink pattern. It was 5% which explained 20 micrometers and 50 micrometers, and laminating number of 
sheets for it by the Prior art to the thing of the gestalt of this operation having been 90% when it was 
investigated about the yield, having used thickness of a ceramic student sheet as 300 sheets. Since the 
stacked type ceramic condenser of the gestalt of this operation formed the 2nd ink pattern, the 
irregularity of the front face of a ceramic student layered product was not generated. Moreover, when it 
carried out the 300-sheet laminating, having used thickness of a ceramic student sheet as 100 
micrometers, it was 50% which was explained by the Prior art to the thing of yield of the gestalt of this 
operation having been 90%. 

[0044] (Gestalt 3 of operation) The manufacture approach of the laminating ceramic electronic parts in 
the gestalt 3 of operation of this invention is explained hereafter, referring to a drawing. 
[0045] Drawing explaining the process which sticks a ceramic student sheet to the ceramic student 
layered product whose drawing 5 (a) is the important section of the manufacture approach of the 
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laminating ceramic electronic parts in the gestalt 3 of operation of this invention by pressure, and 
drawing 5 (b) are drawings explaining the process which forms an ink pattern in the front face of the 
ceramic student sheet stuck to the ceramic student layered product which is this important section by 
pressure. 

[0046] First, it arranges so that the desiccation side 63 of the ceramic student sheet 61 which fixed to the 
base film 60 may be touched, and from a top, toward the bottom, it presses in the top face of the ceramic 
student layered product 102 with an internal electrode which has an internal electrode 101 on the interior 
and the top face with press equipment 91, and is stuck to it by pressure. 

[0047] Next, as shown in drawing 5 (b), a base film 60 is exfoliated from the ceramic student sheet 61 
stuck to the ceramic student layered product 102 with an internal electrode by pressure, and a base film 
side 62 is exposed. Then, as shown in this drawing, inject the ink drop 72 with ink jet equipment 71 
toward this base film side 62, it is made to adhere to a base film side 62, and the desired ink pattern 81 is 
formed. 

[0048] Next, it carries out to the ceramic student layered product with an internal electrode mentioned 
above repeatedly the process which sticks a ceramic student sheet by pressure, the process which forms 
the ink pattern 81, and the desired number of times. 

[0049] After cutting and calcinating this ceramic student layered product in a predetermined 
configuration, an external electrode is formed in the last and laminating ceramic electronic parts are 
formed in it. 

[0050] A laminating ceramic condenser is formed and the laminating ceramic electronic parts explained 
by the laminating ceramic electronic parts and the Prior art in a gestalt 3 of this operation are compared, 
respectively. It was 5% which explained 20 micrometers and 50 micrometers, and laminating number of 
sheets for it by the Prior art to the thing of the gestalt of this operation having been 90% when it was 
investigated about the yield, having used thickness of a ceramic student sheet as 300 sheets. 
[005 1] If laminating ceramic electronic parts are manufactured using the manufacture approach in the 
gestalt 3 of this operation, even if it uses the ceramic student sheet which is thin and is easy to be torn, a 
predetermined ink pattern can be formed with high precision by the ink jet approach. 
[0052] (Gestalt 4 of operation) The manufacture approach of the laminating ceramic electronic parts in 
the gestalt 4 of operation of this invention is explained hereafter, referring to a drawing. 
[0053] Drawing 6 is drawing explaining the process which forms an ink pattern in the ceramic student 
layered product which is the important section of the manufacture approach of the laminating ceramic 
electronic parts in the gestalt 4 of operation of this invention. Here, the same thing as the gestalt 2 of 
operation and the gestalt 3 of operation attaches the same sign, and detailed explanation is omitted. 
[0054] The point which is different from the gestalt 4 of this operation, and the gestalt 3 of operation 
"The gestalt 3 of operation The ink drop 72 is injected with ink jet equipment 71 toward a base film side 
62. 'The process which is made to adhere to a base film side 62, and forms the desired ink pattern 81", 
two or more ink drops are injected with each ink jet equipment toward the base film side of a ceramic 
student sheet using the ink of a class. It is" thing which is made to adhere to a base film side and forms a 
desired ink pattern. 

[0055] This process is a base film 60 (in this Fig.) from the ceramic student sheet 61 fixed to the top 
face of a pallet 1 1 1 as shown in drawing 6 . Exfoliate, expose a base film side 62 and the 1st and 2nd ink 
drop 75 and 76 is injected with the 1st and 2nd ink jet equipment 73 and 74 toward this base film side 
62. not illustrating - A base film side 62 makes it adhere, and the 1st of a request and the 2nd ink 
pattern 82 and 83 are formed. Under the present circumstances, as for the 1st, 1st [ which are inserted in 
the 2nd ink jet equipment 73 and 74 ], and 2nd ink drop 75 and 76, the classes of ink differ, respectively. 
The 1st ink pattern 82 formed in a base film side 62 of this 1st ink drop 75 is an electrode pattern used as 
an internal electrode. Moreover, it is the pattern reversed with the 1st ink pattern 82, and the 2nd ink 
pattern 83 formed in a base film side 62 of the 2nd ink drop 76 is an auxiliary pattern which prevents the 
irregularity at the time of carrying out the laminating of the ceramic student sheet 61 which has the 1st 
and 2nd ink pattern 82 and 83, and forming a ceramic student sheet, and these [ 1 st ] and the 2nd ink 
pattern 82 and 83 of it are the same as that of what was explained with the gestalt 2 of operation. 
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[0056] After a request of the ceramic student sheet 61 in which the 1st and 2nd ink pattern 82 and 83 
was formed carrying out a number-of-sheets laminating to a base film side 62 finally, and pressing with 
press equipment, unifying toward the bottom from a top, forming a ceramic student layered product and 
cutting and calcinating this ceramic student layered product in a predetermined configuration, an 
external electrode is formed and laminating ceramic electronic parts are formed. 

[0057] A laminating ceramic condenser is formed and the laminating ceramic electronic parts explained 
by the laminating ceramic electronic parts and the Prior art in a gestalt 4 of this operation are compared, 
respectively. Here, the stacked type ceramic condenser explained by the Prior art shall not form the 2nd 
ink pattern. When investigated about the yield, having used laminating number of sheets as 400 sheets 
having used thickness of a ceramic student sheet as 10 micrometers, it was 5% which was explained by 
the Prior art to the thing of the gestalt of this operation having been 90%. Since the stacked type ceramic 
condenser of the gestalt of this operation forms the 2nd ink pattern, the irregularity of the front face of a 
ceramic student layered product is generated, and it is inside **. 

[0058] (Gestalt 5 of operation) The manufacture approach of the laminating ceramic electronic parts in 
the gestalt 5 of operation of this invention is explained hereafter, referring to a drawing. 
[0059] Drawing 7 is drawing explaining the process which forms an ink pattern in the ceramic student 
layered product which is the important section of the manufacture approach of the laminating ceramic 
electronic parts in the gestalt 5 of operation of this invention. Here, the same thing as the gestalt 3 of 
operation and the gestalt 4 of operation attaches the same sign, and detailed explanation is omitted. 
[0060] The point which is different from the gestalt 3 of this operation, and the gestalt 4 of operation 
"The gestalt 4 of operation The ink drop 72 is injected with ink jet equipment 71 toward a base film side 
62. 'The process which is made to adhere to a base film side 62, and forms the desired ink pattern 81", 
the 1st ink drop is injected toward the base film side of a ceramic student sheet using the 1st ink jet 
equipment. After making it adhere to a base film side and forming the 1st desired ink pattern, It 
considers as the process which injects the 2nd ink drop toward the base film side of a ceramic student 
sheet using the 2nd ink jet equipment, and forms the 2nd ink pattern so that this 1st ink pattern may be 
covered." 

[0061] As shown in drawing 7 , this process is stuck by pressure so that the desiccation side 63 (not 
shown in this Fig.) of the ceramic student sheet 61 (not shown in this Fig.) which has a base film 60 on 
the top face of the ceramic student layered product 103 with an internal electrode which has an internal 
electrode 101 in the interior fixed to the top face of a pallet 1 1 1 may be touched. 
[0062] Next, exfoliate a base film 60 (not shown in this Fig.) from the ceramic student sheet 61 , expose 
a base film side 62, inject the 1st ink drop 75 (not shown in this Fig.) which becomes an electrode 
pattern with the 1st ink jet equipment 73 (not shown in this Fig.) toward this base film side 62, it is made 
to adhere to a base film side 62, and the 1 st ink pattern 82 is formed. 

[0063] Next, the 2nd ink drop 76 which becomes an auxiliary pattern with the 2nd ink jet equipment 74 
toward a base film side 62 is injected so that this 1st ink pattern 82 may be covered, and the ceramic 
student layered product which was made to adhere to the 1 st ink pattern 82 and base film side 62, and 
formed the 2nd ink pattern 83 is obtained. Under the present circumstances, as for the 1st, 1st [ which ' 
are inserted in the 2nd ink jet equipment 73 and 74 ], and 2nd ink drop 75 and 76, the classes of ink 
differ, respectively. 

[0064] After cutting and calcinating this ceramic student layered product in a predetermined 
configuration, an external electrode is formed in the last and laminating ceramic electronic parts are 
formed in it. 

[0065] (Gestalt 6 of operation) The manufacture approach of the laminating ceramic electronic parts in 
the gestalt 6 of operation of this invention is explained hereafter, referring to a drawing. 
[0066] Drawing explaining the process which forms an ink pattern in the ceramic student layered 
product whose drawing 8 (a) is the important section of the manufacture approach of the laminating 
ceramic electronic parts in the gestalt 6 of operation of this invention, drawing explaining the process 
which makes coincidence dry or harden drawin g 8 (b) for every pallet of two or more sheets which are 
these important sections, and drawing 8 (c) are drawings explaining the process which carries out the 
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laminating of the ceramic student sheet of this plurality. 

[0067] First, it arranges so that the desiccation side 63 of the ceramic student sheet 61 which fixed to the 
base film 60 may be touched, and from a top, toward the bottom, it presses in the pallet 1 1 1 of the 
ceramic student layered product 103 with an internal electrode which has an internal electrode 101 on 
the interior and the top face, and the field of the opposite side with press equipment 91, and is stuck to 
them by pressure on the top face of a pallet 1 1 1 . 

[0068] Next, a base film 60 is exfoliated from the ceramic student sheet 61 stuck to the ceramic student 
layered product 103 with an internal electrode by pressure, and a base film side 62 is exposed. 
[0069] Next, as shown in drawing 8 (a), the ink drop 72 is injected with ink jet equipment 71 toward this 
base film side 62, it is made to adhere to a base film side 62, the desired ink pattern 81 is formed, and 
the 1st ceramic student layered product 104 with an internal electrode which has the ink pattern 81 is 
obtained. These processes are repeated two or more times, and the I st two or more ceramic student 
layered products 104 with an internal electrode which has the ink pattern 81 are formed in the top face 
of a pallet 1 11. 

[0070] Next, as shown in drawing 8 (b), the 1st ceramic student layered product 104 with an internal 
electrode is inserted in a dryer or curing oven at two or more every pallet 1 1 1 sheet coincidence, and is 
dried or stiffened. 

[0071] Next, the laminating of 1st another ceramic student layered product 104 with an internal 
electrode which removed the pallet 111 is carried out, and from a top, it presses with press equipment, 
and unifies toward the bottom, and the 2nd ceramic student layered product with an internal electrode is 
formed in the top face of the ink pattern 81 of the 1st ceramic student layered product 104 with an 
internal electrode which has the ink pattern 81 on the top face of a pallet 111. This process is repeated 
two or more desired counts, and is performed. 

[0072] After cutting and calcinating this 2nd ceramic student layered product with an internal electrode 
in a predetermined configuration, an external electrode is formed in the last and laminating ceramic 
electronic parts are formed in it. 

[0073] In addition, with the gestalt 6 of this operation, exfoliate a base film 60 from "ceramic student 
sheet 61, expose a base film side 62, and the ink drop 72 is injected with ink jet equipment 71 toward 
this base film side 62. Make it adhere to a base film side 62, and the desired ink pattern 81 is formed. 
That the 1st ceramic student layered product 104 with an internal electrode which has the ink pattern 81 
was obtained" As the gestalten 2 or 4 of this operation explained, you may carry out "injecting two or 
more ink drops with each ink jet equipment toward the base film side of a ceramic student sheet using 
the ink of a class, making it adhere to a base film side, and forming a desired ink pattern." 
[0074] (Gestalt 7 of operation) The manufacture approach of the laminating ceramic electronic parts in 
the gestalt 7 of operation of this invention is explained hereafter, referring to a drawing. 
[0075] Drawing explaining the process which carries out the laminating of the ceramic student sheet 
which has an auxiliary pattern to the ceramic student layered product with an internal electrode whose 
drawing 9 (a) is the important section of the manufacture approach of the laminating ceramic electronic 
parts in the gestalt 7 of operation of this invention, and drawing 9 (b) are drawings explaining the 
process which forms an ink pattern in the ceramic student layered product which is this important 
section. 

[0076] On first, the top face of the ceramic student layered product 103 with an internal electrode which 
has an internal electrode 101 inside while being fixed to a pallet 1 1 1 and having the concave heights 121 
in the contact surface of this pallet 111, and the field which counters It arranges so that the auxiliary 
pattern correction section 122 of the ceramic student sheet 123 with the auxiliary pattern correction 
section which fixed to the base film 60 which has the auxiliary pattern correction section 122 which 
buries the concave heights 121 may be touched, and from a top, toward the bottom, it presses with press 
equipment 91 and is stuck by pressure. 

[0077] Next, as shown in drawmgj) (b), a base film 60 is exfoliated from the ceramic student sheet 123 
with the auxiliary pattern correction section stuck to the ceramic student layered product 103 with an 
internal electrode by pressure, and a base film side 62 is exposed. Then, as shown in this drawing, inject 
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the ink drop 72 with ink jet equipment 71 toward this base film side 62, it is made to adhere to a base 
film side 62, and the desired ink pattern 81 is formed. 

[0078] Next, the ceramic student layered product 103 with an internal electrode obtained at the last 
process is inserted in a dryer or curing oven at two or more every pallet 1 1 I sheet coincidence, and is 
dried or stiffened. 

[0079] Next, the laminating of 1st another ceramic student layered product 104 with an internal 
electrode which removed the pallet 1 1 1 is carried out, and from a top, it presses with press equipment, 
and unifies toward the bottom, and the further ceramic student layered product with an internal electrode 
is formed in the top face of the ink pattern 81 of the ceramic student layered product 103 with an internal 
electrode which has the ink pattern 81 on the top face of a pallet 1 1 1 as occasion demands. The process 
these-described above is repeated two or more desired counts, and is performed. 
[0080] Aftfer removing a pallet 1 1 I finally from the ceramic student layered product with an internal 
electrode obtained by the last process and cutting and calcinating in a predetermined configuration, an 
external electrode is formed and laminating ceramic electronic parts are formed. 
[0081] In addition, although the ink pattern 81 was formed in the base film side 62 of the ceramic 
student sheet 123 with the auxiliary pattern correction section with the gestalt 7 of this operation, it is 
not necessary to form the ink pattern 81 at the process before cutting a ceramic student layered product 
with an internal electrode in a predetermined configuration. 

[0082] Moreover, after forming the ink pattern 81 in the base film side 62 of the ceramic student sheet 
123 with the auxiliary pattern correction section, as shown in drawing 7 of the gestalt 5 of operation, the 
2nd ink drop other than the 1st ink drop may be injected, and other ink patterns may be formed so that 
this ink pattern 81 may be covered and the ink pattern 81 may be covered at least using the 2nd ink jet 
equipment other than the 1st ink jet equipment. 

[0083] (Gestalt 8 of operation) The manufacture approach of the laminating ceramic electronic parts in 
the gestalt 8 of operation of this invention is explained hereafter, referring to a drawing. 
[0084] Drawing explaining the process which carries out the laminating of the ceramic student sheet 
which has an auxiliary pattern to the ceramic student layered product with an internal electrode whose 
drawing 10 (a) is the important section of the manufacture approach of the laminating ceramic electronic 
parts in the gestalt 8 of operation of this invention, and drawin g 10 (b) are drawings explaining the 
process which forms an ink pattern in the ceramic student layered product which is this important 
section. 

[0085] First, it is fixed to a pallet 1 1 1, as shown in drawing 10 (a), while having the concave heights 121 
in the contact surface of this pallet 1 1 1, and the field which counters, it arranges so that the auxiliary 
pattern correction section 122 of the base film 60 which fixed the auxiliary pattern correction section 
122 which buries the concave heights 121 on the top face of the ceramic student layered product 103 
with an internal electrode which has an internal electrode 101 inside may be touched, and from a top, 
toward the bottom, it presses with press equipment 91 and is stuck by pressure. 

[0086] Next, as shown in drawing 10 (b), the base film 60 stuck to the ceramic student layered product 
103 with an internal electrode by pressure is exfoliated. Then, as shown in this drawing, inject the ink 
drop 72 with ink jet equipment 71 toward the field which exfoliated this base film 60, a base film 60 is 
made to adhere to the field which exfoliated, and the desired ink pattern 81 is formed. Here, the ink 
pattern 81 is a thing of the auxiliary pattern correction section 122 and the ceramic student layered 
product 103 with an internal electrode formed in one of top faces at least. 

[0087] Next, the ceramic student layered product 103 with an internal electrode obtained at the last 
process is inserted in a dryer or curing oven at two or more every pallet 1 1 1 sheet coincidence, and is 
dried or stiffened. 

[0088] Next, the laminating of 1st another ceramic student layered product 104 with an internal 
electrode which removed the pallet 111 is carried out, and from a top, it presses with press equipment, 
and unifies toward the bottom, and the further ceramic student layered product with an internal electrode 
is formed in the top face of the ink pattern 81 of the ceramic student layered product 103 with an internal 
electrode which has the ink pattern 81 on the top face of a pallet 111 as occasion demands. The process 
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these-described above is repeated two or more desired counts, and is performed. 

[0089] After removing a pallet 1 1 1 finally from the ceramic student layered product with an internal 

electrode obtained by the last process and cutting and calcinating in a predetermined configuration, an 

external electrode is formed and laminating ceramic electronic parts are formed. 

[0090] In addition, although the ink pattern 81 was formed in the base film side 62 of the ceramic 

student sheet 123 with the auxiliary pattern correction section with the gestalt 8 of this operation, it is 

not necessary to form the ink pattern 81 at the process before cutting a ceramic student layered product 

with an internal electrode in a predetermined configuration. 

[0091] Moreover, after forming the ink pattern 81 in the base film side 62 of the ceramic student sheet 
123 with the auxiliary pattern correction section, as shown in drawing 7 of the gestalt 5 of operation, the 
2nd ink drop other than the I st ink drop may be injected, and other ink patterns may be formed so that 
this ink pattern 81 may be covered and the ink pattern 8 1 may be covered at least using the 2nd ink jet 
equipment other than the 1st ink jet equipment. 

[0092] (Gestalt 9 of operation) The ink for ink jet hereafter used for the gestalten I -8 of operation 
mentioned above is explained. 

[0093] The ink for ink jet of the gestalt 9 of this operation consists of resin with which the mean particle 
diameter distributed by "organic solvent or water, and this organic solvent or water was distributed by 
60 or less % of the weight of one or more metal powder, and this metal powder by 3 micrometers or 
less, or distributed material, and viscosity is electrode ink of 10-0.0001 or more poise or less." 
[0094] Moreover, a principal component consists of nickel, copper, palladium, or platinum, it is that 
which atomized these, and even if it calcinates the metal powder distributed in an organic solvent or 
water, it reacts with a ceramic ingredient and neither coloring nor fixing produces it. Since it precipitates 
and becomes easy to condense mean particle diameter so that the diameter of metal powder becomes 
large, its 3 micrometers or less are desirable. Furthermore, at 0.5 or less % of the weight, since it 
becomes impossible to take a flow, viscosity becomes high 70% of the weight or more and it becomes 
impossible for the concentration of metal powder to spout ink from the jet head for ink jet, its 1 or more 
% of the weight [ 60 or less ] is desirable. 

[0095] Moreover, butyral resin, cellulosic resin, acrylic resin, or the alcoholic resin of the resin or the 
distributed material distributed by metal powder is desirable. 

[0096] Moreover, 0.01 poise or more of viscosity is desirable in order to use the hypoviscosity solvent 

and dispersant with viscosity special for creating less than O.O l poise of water itself. 

[0097] About the ink for ink jet constituted as mentioned above, the manufacture approach is explained 

below. 

[0098] Drawing 1 1 is drawing explaining the manufacture approach of the ink for ink jet in the gestalt 9 
of operati on of this i n venti on . 

[0099] First, the nickel powder 20 weight section with a mean particle diameter of 0.02 micrometers and 
the pure-water 100 weight section are supplied from input port 141 as metal powder, and it mixes. 
[0100] Next, after adding the dispersant of a desired amount here and stirring with a rotation stand, 
multiple-times high-pressure distribution is carried out according to 1000kg/cm2 of dispersive pressure 
force in the pressure section 142 which is a high-pressure disperser. This pressure section 142 is 
changed into a high-pressure condition with a hydraulic pump etc. 

[0101] Next, a request carries out amount addition and the resin solution which carried out multiple- 
times filtration of the distributed ink with the membrane filter of 5 micrometers of openings in the 
distributed mixing section 143, and was similarly filtered with the 1 -micrometer membrane filter is 
adjusted to the viscosity of about 0.1 -0.5poise. As shown in drawing 12 , this distributed mixing section 
143 is carrying out the high-speed inflow of the ink ingredient thrown in from input port 141 (not shown 
in this Fig.) with high pressure along the direction of an arrow head from the 1st and 2nd distributed 
mixing section injection path 151, 152, and making it throw at each other violently mutually by the 
stripping section 153, and can be mixed, distributed and equalized. Moreover, as shown in drawing 13 , 
even if it is the floe of the metal powder which existed in metal powder from the first by making a 
stripping section 153 collide with the collision section 161 which consists of a diamond violently with 
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high pressure, mixing, distribution, and equalization can be performed finely, making a damage into the 
minimum. 

[0102] Then, it discharges from an exhaust port 144, it puts into the ink cartridge of a commercial ink jet 
printer, and uses as electrode paste. 

[0103] In addition, since the pulsating flow at the time of**** of the electrode paste from an exhaust 
port 144 can be prevented and uniform distribution by the uniform pressure can be performed by making 
[ two or more ] the distributed mixing section 143 by the gestalt 9 of this operation, it is still better. If a 
pressure impression part is used as the part near an exhaust port 144 at this time, since a back pressure 
will be applied by the part near the pressure section 142, the effectiveness that reinforcement of a facility 
can be performed is done so. 

[0104] Moreover, although nickel powder explained metal powder, the simple substance powder or the 
alloy powder of a tungsten, copper, nickel, aluminum, palladium, and platinum may be used. 
[0105] Moreover, ceramic ingredients, such as a dielectric, glass, and a magnetic material, may be used 
instead of metal powder, and the ceramic ink for ink jet may be created. 

[0106] Moreover, when water-soluble organic solvents, such as ethylene glycol and a polyethylene 
glycol, are included in the ink for ink jet, since the wettability of various fine particles is improvable 
from a dispersion-medium side and the distributed stability of ink can be raised, it is desirable. 
[0107] Moreover, when hardening and the hardenability resin which carries out a polymerization are 
included in the ink for ink jet with heat, ultraviolet rays, an electron ray, etc., since the setting time of 
ink can be shortened, it is desirable. Under the present circumstances, since adhesive strength is 
insufficient in 0.5 or less % of the weight and delamination etc. occurs at 3000 % of the weight or more 
to the fine particles of ink at the time of baking, hardenability resin has desirable or more 0.1 2000% of 
the weight of range. 

[0108] (Gestalt 10 of operation) The manufacture approach is hereafter explained below about the ink 
for ink jet in the gestalt 10 of operation of this invention. 

[0109] First, the nickel powder 20 weight section with a mean particle diameter of 0.02 micrometers and 
the pure-water 100 weight section are supplied from input port as metal powder, and it mixes. 
[0110] Next, a bead mill distributes, after adding the dispersant of a desired amount here and stirring 
with a rotation stand. 

[01 I I] Next, it filters with a membrane filter, floe 5 micrometers or more is removed, and the ink for ink 
jet as electrode ink is manufactured. 

[01 12] In addition, metal particles in case a bead mill distributes are so good that they are fine, and if 

they are especially 1 micrometer or less, since it is hard to generate a flake, they are good. 

[0113] 

[Effect of the Invention] This invention aims above at offering the ink for ink jet used for the 
manufacture approach of laminating ceramic electronic parts whose quality improved, and this, and its 
manufacture approach even if a ceramic student sheet becomes thin. 



[Translation done ] 
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